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nro Ld 3 tri t S;tatic staiitv L conditions - t

conventionial Fn-fezy rnar,?ins;eit

6-1-



7.1 PAM AS~~E1

j ,- al1 p !oi er itJ. _.'CCI ci a!) Pf 1, 1n 1m r'! I'A' -f I. t

lop o.7 tl- Liacr. A Uou c an~iy,,ic of- th., 1,;N-- , ar-t a:-

of .- icmi1to~~nu ~o~n:le, the 7ao mrfLw .oe

oror ~f7 ,10? 2e. :m, 0n- tht f nr _hf: 1 36 rc- ac

-. nv~ I fc' Uh t. of Io I~ud. i.

then.f~: n t' .i t h, or - .. 7.er2 cr~ pc n c

nd ' tace of -1-i':

Fi tn- t h-0 enc it

t L! 7~f-' 0 t Ian.1 i2 r .C--)' '':V '

1:h -cto 1 t h 0 i or > aks t ~o v 5r:t

c s rved I wn.'r.o 7 t ' roim:1. th t -1 o '1"

irtaofi c :2 F ~ :)o -i- .:, v It io7rC ['' a oaa"

d i Sc-,flrtO2e

i-v iow -. d threforc-,, nu J.!dcmlont codbc '2 wi t' .sortt

ttur, sta;7i jtv " 'o x'

n. Adcuojac"1 Of. '>'or mit ion. ruo, t- tv ck o nIcn onc7 -omot rtjct i,-n

dat~ t h -I 1 -I 's m :Iat - o I- to(l he r i n wo ra I? @ I Orl-n o xt r n a. conti Ii o

a s de t orrni no'd I!I:: c i t h' I -j a i ns p.-ct ionc. 'Ph' issr' -sir-nt ' t to



IvA':olc'Iv itt aeh- f i .11 f~A. 1: wr i

S hydt (') 1.i ic-, '- i -is' ic. I t .- l ui if n.5,- -t ioa

ti I- i ti a nases'c -. roa~~t the? reqjui rfrne r c I~cmn(]dc!

GuA e Ii n es to r S~if et,, I nsp- :t ion ) f Da!Dm," ae r,-, r,t "D n5e Wic s;

cons le re oi adef iicncy.

C . Uruonc', . Thie 'Iems conc-. rni no~ 'flE- ~.ft'e'i ae

Para.graph 7 . !ai andII the o~eia j sueiro~' n P-ir jraplh 7.

ishoji (I e accomplI ihe. wit! iin a reasora'.1e n-y- 41 tim.

d. NEcoositv 7 for Thas- fl. Bas ed on the resit of the Pna ;e I

i nspect ion, a Pha.,', I! i nvest ic,.t i'cn .,'s notre'nd.

e. Seismic S tab Jiitv . '!'h clam:r. n .ocat'c wt~i a 2-re U irc

pro'-abil ity at ea , sn.d a ea 'ix-j~ca ke of ro.- -awi -)z ri ict ~f )r t

a rea is nl-.t a x:-ected to pro,u 1 ac.1 rc I!') CO Sc. t h* c

orov~dekd th1t. sta=tic: sto !iility odto;aee~teq.

tin ven t rn a s a fe t ma n s e x it.

7.2 REMEDIAL MEASIL'770

a. omre nna t i-ans . The, CcIlow inc a:!t ion-, a: r-~

SBa5sedc uscin criter-ia set forth in tse:e.o-e e

auidelines, altera7Ccior.e. to theC deOi~3n of thT' do~j~ rheah rac' or r

to pass lake outflow risszlting Er,-A a storm of rhv1maicc.'

magnitud"e .

() Obtaiin the necessary -oi datciand.-Ij 00,Frfo d,1r cccn 7v

stability s'analy.ae:i in ordler t,-) eItermin- thet str:sci'.-1 4Li -'li"y -,I

da-m for all operationalzniini -em.i n t

should b,2 per formol by a qcialif jo-Il f' n' crr;'< i

the dcinand cons troct ion of damF..

b. npmorat onc 3nd Maintenanc.? -') & M) )eu ~ Te llwn

& NI Proctedures aro recommended:



-i v ro~ w s )iKv m( 32 7 p rov.ont </9 .ts t :,,'

rtsorvoir in order that- t:<, .P( - :- iv!-? 1eA ~ Is ~tr~ n t h~

resp)(.Ct , it is *,7wrtI-!rt thnt 1?jq ( 'O) at tho Ua.i *ne :.)ntrol 1,ac"

_n ord;er to pre v -nt pipino1'r;]esv ~tr>i rsin i~ ~~
re sult in filir.< of t'ie ITm.

f2 ) RW>tc).- th- o aroas oi tho <cillwa! han' i

pro';jide soi-' form of pro tez,7 ion par ticiI.ar lv a 'onq the dsrs ide .f t~a

out Let channel in orc'er '3n OtVent FUturE' erosion by SrU llwav o.

13) P r .)v id r saore form of sIope7_ protection rOther t irn Ira-, [(or

the ups-trream fa-e Of the dam,. at in-1 aixwv th. norrral w-,:er line in -

to nrevent eros ian A grass cojverfed Lioci not cons rdered a-. lutr

protvection t- prevent orosi.-- byva~ act ion or 1),,. 1.rcu 1n 1a k

eve 'I

(4) Ma:nta-in th- -.'-an t. cover or, the I;!, cz a i jsh' tn_-it will11

iot concea-l a nimal burrows or Iic~ n5s!ct ioii Of Lhe , . 5 )

crat;-U bys biurrwinc aini :!Z2. praovide as±.sf ia~. ~~
-an lead to pipini3 and -)b'falr t t U r.

3)Provide ma, in t.2nanceo 312 Itreas. -:f the &Ider a'; ..

on r rerqua r Iv s chei !_e, 1 h is 17n o rdar -o ;n:;re r e,,t -r (_s o f h, i n

(0 A aet ai'e o~ ect ;r, of tin hii b- S F)i k; :,n

rea u 1-1r has;s aby. an -r.i ? a.r -'a>r - sne3i i the den :(7.r, an"' rse rt -:

of dan T.. ts F; o r corsae n 1erd -Fr iu -.,rre L i- ac L-a reaoi

*aot of :all npcti male in- r-pernli al aairetkn
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E O ZE CE LOC C a 1':'r OTA 0., ORI'-- .: K 2.. ., :2
P~aay COUNTIY' XUSS3c'al

LOCATION: NZ SI .NW Coc. 14, T. 34 N., R. 8 I (arker L ke).

-S1TTAIILI'rY Poor from tho Soologic aspect of water retctin.

Bedrock exposed in the valley on the souith side cursist; of t~ie &s
dolo'.ito. For the r-ost part, however, the re-iom L. underlain by the rs&'Cr
tha over!-,,ing for.:n.tion, the ?- auhidoux. -,'is rL-i(:uu-, a~c~. ilt-
gravel c~ixture mz'2:ca up mozst of the watersh !d aud ruscr-.oir z-.ca. '.'ea !.rt::.,, of
bath tho ','cub,*(oux and G-so'',ao 114S DrOdUCCJ a V3110Y ta 'I. filld Wit%;~
0 11lC. Soils on tho hiliclopes tire =de up a., ail"). Clay, C.>il mizwed with 'n a-
bunda~nce of stou-cs. 1Typlcnlly, the si~ity grav-ai it. 1te f.c~z ~lisi cd .
to highly acu. jl ec evtdc:ce by the poo rly de1.~strc.: - ~ .:.J. -St L
stream flow is inadcquato to eroda and =intain a LIC.ri at.d VAL >i.d~r
channel. A% cesnco of trrazes on Uise valley floor Lurzthcr n')L-2 t: -L Lhe Utr'-.
is active 0rnly wher. intense stor~ occur. ILak of Eu:;taiuL-d flu-s is ev. .L

2 s-s
by the a-'onece Of fiLa rture! Soils, lack o! Le-re-atiouL ot thcz- :cila 4-i:o
lenses of silts, saads &ad~ clays and sabronce or 01la ~te tto itce
floodpl.ain contact.

It is most imiportant that no sealant proced~rco be uuiderczk-n without a
thorough foundation investi-ation of the da:- and laka az it (t:iCtf 2t r:;t
liowever, e'.'en after thorough izvestigation and! controlled rez~edial.pocdr
followecd in atepto to seal the lake, the opportunityi for auiintaia.n ; Z
nont pool level is perhaps no greater than 50 percentL.

First atep recomanded is to explore the characteriezicu of ,:,c fcurnde.)n,
at least to depths of 20 feet. This can be-,t be done wiith a b~ckh1o: or besclkh-;C
and dozer combination. It is of im'portance to note both 4.1' there are clay
preccnz in the gravels and if so the persistence oi these lenzee. If L- -'-f:-q
th:at is present in the lover v..llAey floor even at deptha, 13 poorly c.rted A
dominantly a mixturo of boulders, gravels and sands with littlo fine zecttre!
Goils, that is clay, then the possibility of scclu, tho 2.aku wout.3 b, c;o

it is hoped that seepage is pasning un.der th d-::; anJ thaL tlie bl:(hc2 U,-

plorat ion. will confirm this hope. If this is the :haracteriuzic of te site then
a eep core trench could be constructed at thu upctrcamn tcra of tha dz . Ti
trenzh loac:'filled with clay wou ld irntercept setepij-, under the eati at-2k reta'.n
in the lzaho. I-owever, i . bac!hhce trenches revcal perm:cnblo f-reveidpsisl dph
Of 2.) foot or moro. the opportunity to succesi.fully construca an inec:t rcre
to retard seepage is nil. It is also sup~csted tl'3it sevorel exploratio pits b-2

~. i ~$ th ;~~vd rb~u, 7 t.. t (;f tL~ w'.K be to rcvu 1 th c!7:rrac-

terlotics of the subsoil, Lhat is etrC&M aliuVial cer,'-8itJ, Within% the o.i

region to aacertain if loakao is occurring vertIcally trouighout. L110 12.
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?.init w.ould tie ln:ortant to ex.-ina -J: . 32U' is,. the B1;.ojl cz u

vial "'aposite to tiota ir, thcrc are ii..e ttrcd L" iipre: 112~: C.. t.1ejz
de-o3ics were formed. If possible, these hol(,, cou'§.Q tc rtiully filled wi'
water to determine the rarei of ;mapa ,e Ircon tl. :orto- .

If conclusions3 are thit tl-.e 1'ak.'Le is oc-.irrirgtrihei the rs~ur
the only possible way of Pealin~g the lalke is, r-: pad t'C~ iloor of th2 . hi
0o. course requires borrowing the pa,:iz:_ c-telial i~aio.aa .cun L c.

and spreading a dirt pad of 2feet or mcrQ i% thicknons j-,croo.z the cnt z- 1C
floor. Such rev~edial procedures bave limitcd c,'-'~ c scce.:,i and aro -:j ly.
11oear, sealirg of the reservoir floor by d, Lrcen could be cin-sidercl, tIhn i:!,
a dirt pad placed for a chort distarce upstrec:- 010 e&PM, the eXtC--t Of ~'
beirg more regulated by the aaoount of funds~ a~ailable ra-,:ir t-a-. Lby : "y OIO't
criteria. Observatioa as to the cuccess of tllta pV :ould be ~ for
a year or more. If pao&.cIirg is zucccajful and ~r fur-.-s 'ilib2c&-
tion-al padding further uprc= coul%! ther. be conicd. a/07 n period Of yue. rL
a lake at least partiailly successful cGuld pcthapa be obtaincl %-cith uai:, h
procedure.

Er~ irce ~r: CoboySection.
~Kssouri Suri~l (vey

August 11, 197.
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APPENDIX A

INSPECTION PHOTOGRAPHS



No. JPSTRt.AM 1''CK OFW PNNI

NO. 2: DOWNSTREAM FACF OP r)AV

A-4
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Vil

NG. t C LFDGFS. IN SV11UrAY CHANNET,

NO. 6: JUIICTION OF SPTLIMAY CHANNEL AND DRAW



NO. ~:CRFSTI'r !F MVRGENCY SPILLW?,Y (LOOK~ING UPSTREAM)

NO. 8: BORROW AREA DOWNSTREAM~ OP DAM

A- 4



NO. 9: SErPAGE FLOW FROM SFRING B~ELOW IGH'I SIDF OF DAM

NO. 10: SEEPAGE FLOW FROM SPRING BELOW CENTER OF DAM

A-5
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ur- 1i~ n 3at3- 1~--3 in tU t 7nnal."-1, -, t 1- I

En. ~ ~ ~ C -rirv, :.e 2 -qar mn1~s 46! re

Lzig time = 18 '-S r

S: 1( :( >-u - = 1 ' ) prcre n t

AM 7 (A ' 11 10 c. -n it. ic-'.

7~c ri~c .~3Tc (SOS o') J

Time of 7-lntr~tion (Tcl (

Wh e; T T '-±imr, 't e r tr om h'ra. 7, mo

,Iji nt r. P-X: 0 iO )1l t I it

L - Lenqtri oft I-r e, w.!erc 'r

r"e vatio i)l i t t-C. tR(,,

2. The princtoal ai, emergency spillvway s-ct,,nr, rn)i

repeti' vof bro~dc-rested, trapezoirial aind fo~-hne W~i~i~ cr

which convent iona' weir formuil:ns do not app.
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ert:tt rr to soi r n:

1 a-' -a.
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'dte to x.'ovenion-. I .. formu I ret k''Itc "'

F ) th jair Crest OZ' '4 re enter ed rt t> ;t.-, '. th

S!, ano tno .$V ca rds,. The prorm cmr tens senl a
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